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Severe chlorosis and necrosis in the first leaf above
the cotyledons (X 0.31).
Figures 9-11. Photomicrographs of transverse sections
of leaves. Figure 9. Fresh hand section of a normal
expanded leaf, mounted in isotonic sucrose (X140).
Figure 10. Paraffin embedded section showing an
initial stage of leaf damage in a fluoride treated
plant. Collapse of the upper epidermis and under-
lying palisade cells is evident (X100). Figure 11.
Paraffin embedded section showing an advanced
stage of fluoride damage. Progressively increasing
degrees of injury can be seen from left to right with
complete collapse of leaf tissue evident on the right
(XI00).
Observations on the Impact of Certain Insecticides
On Spider Populations in a Cotton Field
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Insecticide application is the greatest single factor
affecting populations of predators which act as biological
to cotton fields. Spiders appear to be more abundant
than any other predators in cotton fields. They also
seem to persist better than other predators after appli-
cations of certain insecticides such as either 3-5-40
(BHC-DDTsulfur) or calcium arsenate.
control agents within cotton fields.
According to a Louisiana Agriculture Experiment
Station Bulletin (1967), many bollworm moths are
It is a well-known fact that the level of insecticide
resistance of boll weevils and bollworms increases as the
season progresses and that insecticide application is the
greatest single factor affecting populations of predators
within cotton fields; therefore, to spray heavily with in-
secticides drastically reduces predator control by spiders.
caught in spider webs. The most important spider spe-
cies effective in control of cotton field insects is the
star-bellied orb weaver Acanthepeira stellata (Walck-
enaer), but other large orb weavers Neoscona sacra
(Walckenaer), and various species of Araneus also capt-
ured many moths. Certain spiders capture bollworm
moths directly, without using webs. Lycosa rabida (Wal-
ckenaer), Lycosa helluo (Walckenaer), Lycosa carolinen-
sis (Walckenaer), Lycosa annexa (Chamberlin and Ivie),
Schizocosa avida (Walckenaer) and ether hunting wolf
spiders attack bollworm moths, especially when they light
on the ground.
In an effort to elucidate the effects of spiders as
biological control agents, the writer collected species of
spiders from a Clark County, Arkansas cotton field and
subjected them to common insecticides to show the re-
duction in numbers of spiders as insecticides are ap-
plied.
I
A few spiders attack large bollworms on the plant,
female green lynx, Peucetia viridans (Walcken-
l, bites the larva medially and shifts her hold to the
d when the larva expresses backward body contor-
s in response to the initial bite. Large jumping
iers such as Phidippus audax (Hentz) willattack even
largest bollworm larva.
Families of spiders such as Salticidae, Oxyopidae,
Araneidae, Thomisidae, Lycosidae, and Dictynidae were
widely distributed over the fields, and surrounding
grasses and wooded areas. Live specimens were taken
from the cotton plants, ground, and surrounding vegeta-
tion by hand picking and by use of a heavy insect net.
In Clark County, Toxaphene-DDT, Methyl Parathion,
and Sevin are the most widely used insecticides for con-
trol of insect pests in cotton fields. Standard solutions
which are commonly applied to fields were used to deter-
mine effects on spiders kept in captivity. The table be-
low shows the results obtained after one day and one
application:
1Observations of spiders feeding on bollworm eggsved that jumping spiders accounted for 1.5 per centruction of eggs in a local cotton field.
At least 22 species of spiders have been collected
from cotton fields and many more from areas adjacent
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Laboratory conditions did not exactly simulate the
ecological conditions of a cotton field but potency of
certain insecticides was shown. No attempt was made to
determine which species was least or most resistant to
the three types of insecticides used.
This writer believes that entomological evaluations
are important steps which should determine whether in-
secticides are more important than natural biological
controls when factors such as resistance, destruction of
wildlife, and the breakdown of the food chain are con-
sidered. Too little foresight has been used in the past
with the unwise random use of insecticides. Without a
background of information obtained through research,
the decision for artificial control may have far reaching
detrimental effects upon human populations in the fut-
ure.
Chemical pesticides that hang heavy in the air and
mix with the rich soil during the cotton growing season
are later washed into the bayous, lakes and drainage
ditches by fall rains. Here and there in the sluggish
water lie bodies of fish, victims of the chemicals that
make cotton prosper.
Side effects of the chemicals used in cotton fields
are beginning to concern biologists. They have found
not only ecological disturbance but also genetic changes
in vertebrate animals.
Some fish have developed so much resistance to
agricultural pesticides that they have become "living
bombs", lethal bait for any animal higher in the food
chain.
There is no illusion that the pesticide pollution prob-
lem will be solved by the recent federal limitation on
DDT. Some of the pesticides which will still be used
willbe just as dangerous and perhaps more dangerous.
A cotton farm is now just another factory injecting
fumes into the air like any other industry. From March
through November, the air is filled with chemicals to
keep weeds from sprouting, and others to kill them if
they do. Chemicals to killboll weevils, bollworms, thrips
and many other insects are applied and finally at harvest
time a foul-smelling chemical defoliant is applied to re-
move leaves.
The defoliant, unlike the pesticides was made neces-
sary by man's inventiveness and not by nature's per-
verseness. This allows the cotton to be picked by
machine.
No. Surviving No. In No. Surviving





Various chemicals are spread on the soil and water
of cotton fields and in Delta areas these chemicals are
applied 10 to 20 times a season.
Farmers, many members of the Agriculture Depart-
ment, and chemical companies generally defend the
chemicals, stating that they are not only necessary to
maintain the production of food demands, but are harm
less if used properly. However, the advantages of chemi
cals are beginning to be questioned even by some farm-
ers. Some of the lighter Delta soils have been damaged
by chemical residues and insecticides are diminishing
in their effectiveness. Farmers who sprayed for in
sects three times in 1968 sprayed as many as nine
time in 1969.
Several years ago the boll weevil was a problem and
the bollworm was not, but the chemicals that killed and
controlled the weevil also killed the beneficial spiders
and insects that preyed upon the bollworm, thereby
permitting the bollworm to flourish.
Not only improved chemicals but also sterilization
of insects and other biological control agents such as
spiders and insects should be used to replace the pol-
lutants which are now being employed.
The present study deals only with some adverse ef-
fects of insecticides on spider populations but the over-
all effect on all animals in the area, especially pre-
dators, points up the fact that a great percentage of na-
ture's biological control mechanism is being wiped out.
The food chain, the web of life, and the very balance of
nature has been thrown out of control by use of biocides
(destroyers of all living things).
As populations increase, efficiency of food produc-
tion will become more and more important and the me-
thods of pest control will have to be seriously considered.
It is important that in the next few years scientists be
given the opportunity to devise a variety of methods for
control without serious effects on the animal population.
Some of these methods will surely be less detrimental
and more effective as related to the interrelations of
organisms to their environments.
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